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THE EMERGENCY DEPARTMENT EVALUATION AND OUTCOMES OF 
ELDERLY FALLERS 
GREGORY PHILIP TIRRELL 
ABSTRACT 
 Background: Approximately one-third of community dwelling elderly people 
(age ≥65 years) falls each year contributing to over 2 million elderly emergency 
department (ED) visits for falls annually. The cost of care for fatal falls by elderly 
patients in the US was $179 million in 2000, and was $19 billion for non-fatal falls.  The 
risk of falling increases with various risk factors including advancing age.  Despite the 
frequency and costs associated with elderly falls, it is not clear what evaluation elderly 
fallers receive in the ED, after the ED, and the outcomes of the care provided. 
Objectives: We sought to examine the ED and post-ED workup of elderly fallers, and to 
compare this evaluation to that recommended by published ED fall evaluation and 
treatment guidelines.  We also examined the disposition of these patients and the rate of 
adverse events which occurred within 1 year of discharge. 
Methods: This study was a retrospective chart review of elderly ED fall patients from 
one urban teaching hospital with >90,000 visits per year. Patients aged ≥65 years who 
had an ED visit in 2012 with fall related ICD-9 codes E880-886, E888 and who had been 
seen by a primary care physician (PCP) within our hospital network during the past 3 
years were included. We excluded patients who were transferred to our hospital and 
subsequent visits related to the original fall. We randomly selected 350 eligible patients 
for chart review. We adapted our data collection instrument from published fall 
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evaluation recommendations including the American Geriatric Society. Categorical data 
were presented as percentages and continuous data were recorded as mean with standard 
deviation (SD) if normally distributed or medians with inter-quartile ranges (IQR) if non-
normally distributed. 
Results: A random sample of 450 charts were taken, 100 were subsequently excluded for 
erroneous identification. The average age was 80 (SD±9) years; 124 (35%) were male, 
with an average Charlson comorbidity index of 7.6 (SD 2.9). In terms of history, 251/350 
(72%) took 5 or more medications, 144/350 (41%) had their visual acuity checked in the 
past 12 months, and 34/350 (10%) had fallen two or more times in the past 3 months. In 
the physical exam, only 43/350 (12%) had orthostatics done. 168/350 (48%) patients had 
their extremity strength recorded, of these 16/168 (10%) had decreased muscle strength. 
Only 128/350 (37%) patients had their gait recorded, of which 108/128 (84%) were noted 
to have an abnormal gait. Basic chemistry laboratory tests and hematology were sent on 
199/350 (57%) of patients in the ED.  X-rays were taken of 275/350 (79%) patients, and 
CTs were taken of 184/350 (53%) patients in the ED.  277/350 (79%) patients were 
discharged to their place of preadmission residence from the ED, ED observation unit, or 
hospital while 70/350 (20%) were discharged to a skilled rehab facility, all after being 
admitted to the hospital.  196/350 (56%) patients returned to the ED for any reason within 
1 year of discharge, averaging 2.4 ± 1.9 visits.  161/350 (46%) patients were hospitalized 
within 1 year after discharge, averaging 2 ± 1.4 hospital admissions.  23 (7%) of patients 
died within 1 year after discharge. 
Conclusion: The comprehensive evaluation of falls for well-established risk factors and 
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causes appears to be poor in this academic medical center ED. While results may not be 
generalizable to other EDs, the results suggest that standardized evaluation and treatment 
guidelines are needed. 
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INTRODUCTION 
 
More than 30% of elderly adults in the United States (US) fall each year, a risk 
that increases linearly with various risk factors including use of sedatives, balance and 
gait abnormalities, and cognitive impairment (Tinetti, Speechley, & Ginter, 1988).  
Additionally, individuals aged 85 and older have a four times greater risk of falling than 
those aged 65-74 (Ambrose, Paul, & Hausdorff, 2013).  Among elderly fallers, falls to 
the ground from standing have been reported to cause serious injury in 30% of elderly 
patients who were evaluated by a trauma team (Sterling, O'Connor, & Bonadies, 2001), 
and another study showed that being 55 years or older could be an independent risk factor 
for significant injuries from falls (Velmahos, et al., 2001).  
In 2000 the annual cost of care for fatal falls of elderly patients in the US totaled 
$179 million and $19 billion for non-fatal falls, which accounted for 10,000 fatal falls, 
and 2.6 million non-fatal falls (Stevens, Corso, & Miller, 2006).  This represents a huge 
burden on the American healthcare system, which is exacerbated by the fact that most 
elderly pay for their care primarily through Medicare insurance.  From 2005-2010 the 
yearly inpatient cost burden for trauma patients paying through Medicare was over $17 
billion, accounting for nearly half of the $37.5 billion total cost for inpatient trauma in the 
US, despite the fact that Medicare patients did not have the highest mean cost per person 
by insurance type (Velopulos, et al., 2013).  The growing elderly population and high 
incidence of falls among this group present a growing problem and thus a huge necessity 
for improvement in geriatric care. 
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Due to continued advancements in medicine, longer life spans, and the aging of 
the baby boomer population, the number of adults over the age of 65 in the US will 
double over the next 25 years (Centers for Disease Control; The Merck Company 
Foundation, 2007).  Elderly people represent a growing portion of Emergency 
Department (ED) patients, and their treatment requires the use of more ED resources, 
incurring greater cost than does care for younger patients (Singal, et al., 1992; Strange & 
Chen, 1998).  The mean cost of an ED visit for a fall among elderly patients has been 
reported to range between $236-$1,062, while hospitalization costs for a fall have been 
reported to average $17,483 per patient (National Center for Health Statistics, 2013; 
Roudsari, Ebel, Phaedra, Molinari, & Koepsell, 2005).  The direct healthcare cost for an 
injurious fall for elderly women has been reported to be as high as $85,984 per person, 
with a mean of $6,606 (Findorff, Wyman, Nyman, & Croghan, 2007).  Seeing as many 
elderly live on fixed incomes, these costs are potentially more significant and have a 
greater impact on a patient’s future than for younger patients. 
Falls among elderly individuals can range from minor (not requiring treatment) to 
fatal.  There are over 10,000 fatal falls and 2.6 million non-fatal falls that require 
treatment annually (Stevens, Corso, & Miller, 2006).  Low velocity falls may often be 
overlooked in the young, but they are associated with significantly higher rates of 
mortality, longer hospital stays, and a higher rate of referral to long-term care facilities 
among the elderly (Bergeron, et al., 2006).  47% of people aged 65 and older had at least 
one ED visit in 2011, with falls responsible for 13% of those visits (National Center for 
Health Statistics, 2013).  42% of elderly people who present to the ED are subsequently 
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admitted to the hospital (National Center for Health Statistics, 2013).  Elderly patients 
who experience a ground level fall suffer significantly higher levels of mortality and 
various fractures than the non-elderly (Spaniolas, et al., 2010), including hip fractures 
which can have a mortality rate greater than 50% for individuals over the age of 60 
(Frost, Nguyen, Center, Eisman, & Nguyen, 2013).  Same level falls are 10 times more 
likely to be a cause of death in elderly (aged ≥65) than in non-elderly (Sterling, 
O'Connor, & Bonadies, 2001).  Elderly patients present to the ED with a higher level of 
urgency, are more likely to be admitted to the hospital, and suffer a higher rate of adverse 
outcomes than non-elderly patients (Aminzadeh & Dalziel, 2002).  One third of elderly 
fallers who are discharged directly from the ED suffer a decline in function, and 10% of 
those discharged will fall again within about 20 days (Russell, Hill, Blackberry, Day, & 
Dharmage, 2006).  A similar number of elderly people were reported to suffer functional 
decline after being treated at the ED for a fall (Bloch, et al., 2009).  According to one 
study on general ED visits made by elderly patients, 16% who were discharged from the 
ED revisited the ED, had a hospitalization, or died within 30 days, and this number nearly 
doubles within 90 days (Freidman, et al., 2001). 
The growing incidence of elderly falls is a well-recognized problem, and because 
of this there is an overwhelming amount of literature on fall prevention strategies aimed 
at elderly persons; these strategies demonstrate varying degrees of success.  Among them, 
the Acute Care for Elders (ACE) model is associated with fewer falls, less delirium and 
functional decline, shorter lengths of stay in the hospital, more discharges to home, and 
lower total cost of care (Fox, et al., 2012).  While 47% of elderly people visit the ED at 
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least once annually and 42% of those patients are admitted, it is unclear what the typical 
ED workup is for these patients.  A previous study (Baraff, Della Penna, Williams, & 
Sanders, 1997) suggested a guideline for the evaluation and treatment of elderly fallers in 
the ED, and although it was only directly distributed to a small number of EDs, it likely 
does not represent the actual usual workup of elderly fallers in EDs today. Further, the 
implementation of the guideline did not reduce the number of subsequent falls or 
hospitalizations for falls in that community (Baraff, Lee, Kader, & Della Penna, 1999).  
Another study (Paniagua, Malphurs, & Phelan, 2006) examined risk factors present in 
elderly fallers presenting to an ED, their disposition from the ED and follow up, but did 
not examine any care received or diagnostic evaluation done in the ED. 
Clear and often exhaustive guidelines exist for the presentation and suggested 
evaluation of other high mortality complaints. The leading cause of death in 2010 among 
all ages was diseases of the heart (Murphy, Xu, Kochanek, & Statistics, 2013), with 
cardiovascular disease being responsible for one third of all deaths in 2009 (Go, 
Mozaffarian, Roger, & al., 2012). Despite an often atypical presentation in the elderly, a 
guide exists for the clinical presentation and treatment of acute coronary syndromes in 
the elderly (Alexander, Newby, Cannon, & al., 2007; Alexander, Newby, Armstrong, & 
al, 2007).  Given the serious risk falls pose to elderly patients, as well as its increasing 
incidence, a suggested ED specific evaluation of falls in elderly patients should exist. 
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Factors associated with falling 
Particularly in the past few decades studies have begun to examine the risk factors 
and factors associated with a higher incidence of falls in elderly persons.  These factors 
can generally be divided into two groups: intrinsic, non-modifiable factors such as age, 
gender, comorbid conditions including cognitive impairment, and balance and gait 
disorders; and extrinsic, modifiable factors such as environmental hazards and living 
environment, medications, and risky behaviors.  
Female gender is one of the most consistent characteristics associated with higher 
rates of falls in elderly persons (Ambrose, Paul, & Hausdorff, 2013; Centers for Disease 
Control, The Merck Company Foundation, 2007; Chang & Ganz, 2007; National Center 
for Health Statistics, 2013; Russell, Hill, Blackberry, Day, & Dharmage, 2006; Tinetti, 
Speechley, & Ginter, 1988), along with a recent history of falling (Chang & Ganz, 2007; 
Fuller, 2000; Deandrea, et al., 2010; Ganz, Bao, Shekelle, & Rubenstein, 2007). 
Recent changes in mental status are also considered important factors for fall risk 
assessment.  Changes in mental status may represent an acute process which may require 
management or may be due to the progression of a pre-existing cognitive deficit.  
Cognitive deficits or impairments are well recognized fall risk factors (Tinetti, Speechley, 
& Ginter, 1988), and tests of global measures of cognitive impairment have been shown 
to be associated with falls and serious injuries (Muir, Gopaul, & Montero Odasso, 2012). 
Impaired vision not only can compromise an individual’s ability to successfully 
navigate their environment, but can also impact their balance and is strongly associated 
with falls (Ambrose, Paul, & Hausdorff, 2013; Dhital, Pey, & Stanford, 2010).  However 
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in many cases vision testing is impractical in the emergency department and so inquiring 
whether the patient has had their vision tested recently can be considered adequate, with 
the implication that any visual deficit would have been corrected for (Baraff, Della 
Penna, Williams, & Sanders, 1997). 
The inability to live independently has also been linked to a higher risk of falling 
in the elderly (Yamashita, Noe, & Bailer, 2012).  The ability to care for oneself is 
typically standardized as the individual’s ability to perform activities of daily living 
(ADLs) and instrumental activities of daily living (IADLs). ADLs are basic abilities 
which generally include the ability to bathe, dress, eat, use the toilet, as well as the ability 
to get out of bed and across a room on your own. IADLs are slightly more complex tasks 
which usually include the ability to go grocery shopping, preparing meals, making phone 
calls, managing personal finances, and taking correct medications. 
Gait and balance abnormalities have a strong association with fall risk (Deandrea, 
et al., 2010; Tinetti, Speechley, & Ginter, 1988), and may have a number of underlying 
causes.  Gait abnormalities can be the result of the normal aging process, the result of 
pathological aging including neurological and cognitive deterioration, or may be a side 
effect of medication. 
Medication use in the elderly is well studied and is the focus of much ongoing 
research.  It is well recognized that polypharmacy, the use of multiple medications which 
may be beyond that which is clinically indicated, is both very common in the elderly and 
also an important risk factor for increased morbidity and mortality (Borenstein, et al., 
2013; Hajjar, Cafiero, & Hanlon, 2007), as well as an independent risk factor for falls 
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(Husson, et al., 2012).  While the elderly do often have more comorbidities than the 
younger population and therefore may appropriately warrant more medications, multiple 
medications create a greater risk for drug interactions which is of particular concern in 
the emergency setting.  Multiple medications also increase the risk of the manifestation of 
side effects in users.  While the number of medications a patient takes can increase the 
likelihood they may fall, the type of medication can also increase this risk.  Psychotropic 
medications including antidepressants, antipsychotics, anxiolytics, and particularly 
benzodiazepines are often consistently associated with increased fall risk and fracture risk 
(Ambrose, Paul, & Hausdorff, 2013; Hartikainen, Lönnroos, & Louhivuori, 2007; Huang, 
et al., 2012; Tinetti, Speechley, & Ginter, 1988; van Strien, Koek, van Marum, & 
Emmelot-Vonk, 2013).  Antiepileptic medications also increase the risk for falls in 
elderly patients (Ambrose, Paul, & Hausdorff, 2013; Ensrud, et al., 2002; Hartikainen, 
Lönnroos, & Louhivuori, 2007), which is unsurprising considering they act on the central 
nervous system as many psychotropic medications do.  Diabetic patients treated with 
insulins have been shown to have a higher fall risk, while diabetics treated with non-
insulins have not been shown to have a significantly higher risk (Ambrose, Paul, & 
Hausdorff, 2013).  When cardiovascular medications are considered as a whole, the risk 
of falling to elderly patients is not significantly increased (Hartikainen, Lönnroos, & 
Louhivuori, 2007). However, digoxin, type 1a anti-arrhythmics, and diuretics have been 
shown to have an increased risk (Ambrose, Paul, & Hausdorff, 2013; Huang, et al., 
2012).  Literature reviews have also shown an increased fall risk with non-aspirin non-
steroidal anti-inflammatory drugs (NSAIDs) including over the counter NSAIDs, which 
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is in the range of the risk with use of benzodiazepines (Ambrose, Paul, & Hausdorff, 
2013; Hegeman, van den Bemt, Duysens, & van Limbeek, 2009).  While anticoagulants 
have not been shown to increase the risk of falls, their use in elderly patients who are at 
risk for falls remain controversial.  Many physicians discontinue anticoagulant therapy 
when their elderly patient becomes a frequent faller in order to mitigate the possible 
adverse effects of this frequent trauma.  However, one study calls into question this 
conventional wisdom stating that frequent falls alone should not disqualify an elderly 
person from anticoagulant therapy, citing the benefits of anticoagulation, particularly in 
the treatment of atrial fibrillation, outweigh the risks of bleeding in elderly fallers 
(Garwood & Corbett, 2008). Ethanol intoxication is an uncontroversial risk factor for 
falls.  Although the relationship between alcohol intake and the risk for fracture is 
unclear, it is a clear risk factor for non-fatal injury (Cherpitel, Tam, Midanik, Caetano, & 
Greenfield, 1995). 
Supplementation with calcium and/or vitamin D is commonly suggested to the 
elderly, particularly to those with osteoporosis, and is thought to have a protective effect 
against falls.  While studies often show a modest reduction in fall rate, the largest benefit 
is experienced by elderly who are clinically deficient in vitamin D, with no significant 
relationship among the general elderly population (Baraff, Della Penna, Williams, & 
Sanders, 1997; Larsen, Mosekilde, & Foldspang, 2005; Lopez-Torres Hidalgo, 2014).  
However, it is still a strongly recommended daily supplementation (American Geriatrics 
Society; British Geriatrics Society, 2010) especially because nursing home residents are 
more likely to be vitamin D deficient. 
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Further study 
The disposition of elderly fallers from the ED is poorly researched.  While studies 
have reported the frequency of ED discharge (National Center for Health Statistics, 2013; 
Paniagua, Malphurs, & Phelan, 2006), the frequency of discharge to non-hospital 
locations, such as their previous residence and post-acute rehabilitation facilities, from 
the ED and hospital admissions is seldom reported.  One study suggests that long term 
nursing home admissions are associated with elderly hospitalizations for fall related 
injuries, although hospitalizations are somewhat poorly defined in the context of 
differentiating between the ED stays and hospital admissions (Gill, Murphy, Gahbauer, & 
Allore, 2012). 
There is a scarcity of investigation into mechanical falls in any setting among any 
population.  An agreed upon definition does not exist, despite being a fairly common 
descriptor of falls.  While a mechanical fall is most commonly regarded as a diagnosis of 
exclusion, it may not always be treated as such when assigned as a descriptor of elderly 
fallers. 
The objective of this study was to examine the evaluation of elderly fallers who 
presented to a tertiary, urban ED, and compare it with fall guidelines.  A secondary 
objective was to examine disposition data and relevant outcomes after the patient is 
discharged with the current workup.  
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METHODS  
 
Study Design 
This was a retrospective chart review in which data was collected from patients 
who presented to an urban, level I trauma center emergency department (ED) which 
averages 90,000 annual ED visits for a wide range of complaints. We included all 
patients aged 65 and older at the date of their presentation to the ED between January 1, 
2012 and December 31, 2012, who presented to the ED for an accidental fall. We 
primarily based our instrument on the American Geriatrics Society/British Geriatrics 
Society Clinical Practice Guideline for Prevention of Falls in Older Persons, 2010 
(American Geriatrics Society; British Geriatrics Society, 2010).  This information was 
supplemented by recommendations based on the article by Baraff et al., 1997 (Baraff, 
Della Penna, Williams, & Sanders, 1997), updated based on changes in the literature and 
modified to suit a retrospective review. This was an institutional review board approved 
study. 
 
Study Setting and Population 
 Data was extracted via chart review and review of administrative databases from 
Massachusetts General Hospital (MGH) from a random sample of charts.  We included 
patients ages 65 and older, who had an admitting ICD-9 code of an accidental fall 
between E880-E886 and E888, and had been seen by a PCP affiliated with this hospital in 
the past 3 years.  We decided to include only patients that see a PCP within the hospital’s 
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network in order to improve the likelihood that we would be able to collect follow up 
data after the patients’ discharge from the ED.  We excluded patients who were 
transferred to our ED from another hospital because these patients have a higher potential 
to have missing data, as well as a higher likelihood of not following up within our 
network.  Transferred patients are also more likely to have more serious complaints and 
require a higher level of care than the average patient, which may skew our data and be 
less representative of our target population. 
 Data collection was performed by a physician and trained research assistant and 
entered into the instrument we constructed using Research Electronic Data Capture 
(REDCap). Possible adverse events were flagged by an investigator and then 2 physicians 
either confirmed or rejected the determination and recorded their reasoning independent 
of each other. In cases of disagreement between the two physicians a third physician 
made the final determination. 
 
Study Protocol 
 Our instrument was primarily adapted from the recommendations of the American 
Geriatric Society (AGS) (American Geriatrics Society; British Geriatrics Society, 2010), 
and also took into account recommendations from a guideline concerning elderly fallers 
in the ED authored by Baraff et al., 1997 (Baraff, Della Penna, Williams, & Sanders, 
1997). We included information not in the original instrument, both to suit the purposes 
of a retrospective chart review and due to updates in the literature. Additional 
demographic information was collected, and the list of notable medications taken by the 
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patients was expanded according to more recent research (Ambrose, Paul, & Hausdorff, 
2013; van Strien, Koek, van Marum, & Emmelot-Vonk, 2013). We altered “change in 
mental status” into a more comprehensive “cognitive assessment”. We included “sports 
or occupation” from the physician assessment of cause of fall to the “environmental 
(extrinsic factors)” category of cause of fall, and moved “nutritional deficiency” from the 
physician assessment to the “other medical problems” category of cause of fall. We 
modified “signs of apparent and occult trauma” to “signs of apparent trauma” due to 
ambiguity in the definition of occult trauma, especially as it applies to a physical 
examination. 
 Certain information was omitted from our instrument based on more recent 
suggested essential histories for elderly fallers (American Geriatrics Society; British 
Geriatrics Society, 2010) and in order to streamline the data collection process, including 
questions about hydration status, melena, investigation of stool for occult blood, and 
arterial blood gas measurements. We did not record “long lie” because it was not clearly 
defined and instead asked if the patient required assistance to get up. We deleted 
“complex social problems” because it was also inadequately defined. Because “complex 
medical problems” was inadequately defined; we weighed comorbidities according to the 
Charlson comorbidity index (Figure 1). 
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Figure 1.  Charlson Comorbidity Index scoring 
Weight   
1 Myocardial Infarct 
 
Congestive heart failure 
 
Peripheral vascular disease 
 
Dementia 
 
Cerebrovascular disease 
 
Chronic lung disease 
 
Connective tissue disease 
 
Ulcer 
  Chronic liver disease 
2 Hemiplegia 
 
Moderate to severe kidney disease 
 
Diabetes 
 
Diabetes with complication 
 
Tumor (benign) 
 
Leukemia 
  Lymphoma 
3 Moderate to severe liver disease 
6 Malignant tumor 
 
Metastasis 
 AIDS 
In addition for each decade >40 years, 1 point is 
added to the accumulated score 
 
Deviations from guidelines 
 Due to the nature of conducting a retrospective chart review, certain items from 
the guidelines on which our instrument was based were modified or omitted.  Asking for 
falls within the prior 12 months was changed because certain nursing forms at our 
hospital asked about fall history in the previous 3 months, as well as a 3-month fall 
history timeline recommended by the study conducted by Baraff, et al.  We did not record 
any data relating to heart rate and blood pressure responses to carotid sinus stimulation as 
recommended because that information was not readily available. 
 14 
 
 From the guideline authored by Baraff, et al. (Baraff, Della Penna, Williams, & 
Sanders, 1997) we eliminated the inquiry of a “long lie” because it was inadequately 
defined and is vocabulary that is rarely used, instead asking if the patient required 
assistance to get up, as alternately suggested by the guideline.  We eliminated “complex 
social problems” due to lack of a common definition, and improbability that this 
information would be available in physician notes.  We eliminated the question of 
“inability to live independently”, instead capturing this information with residence type 
and independence with ADLs and IADLs.  “Abnormal hydration” was substituted with 
electrolyte laboratory values (e.g. creatitine) while “nutritional deficiency” was 
eliminated because pertinent nutrients were not defined, as well as improbability that an 
evaluation of this based on “subcutaneous fat and temporal wasting” was either unlikely 
to be specifically reported or performed at all in the emergency setting.  A question 
evaluating “complex medical problems” was eliminated due to ambiguous definition; this 
information was replaced with more objective Charlson comorbidity index.  We 
eliminated questions about the patient receiving the “pneumovax” vaccine and influenza 
vaccine due to absence of their correlation with falls, as well as improbability of 
capturing this information.  “Drug groups” were replaced with “medication categories”, 
whose contents were also changed and updated, primarily based on a more contemporary 
literature review of risk factors for elderly fallers (Ambrose, Paul, & Hausdorff, 2013).  
In the following results section, categories presented in “causes of falls in older persons” 
which had no results were not reported.  “Signs of occult trauma” was eliminated due to 
being inadequately defined in the guideline. 
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Definitions of key terms 
 For assistance in identifying specific medications within categories developed 
from a review of the literature (Ambrose, Paul, & Hausdorff, 2013; van Strien, Koek, van 
Marum, & Emmelot-Vonk, 2013), the investigators reviewed trusted websites 
(http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/default.htm, 
http://www.nimh.nih.gov/health/publications/mental-health-medications/index.shtml,  
www.mayoclinic.com, www.epilepsy.com/epilepsy/newsletter/sept09/aeds, and 
www.webmd.com).  Polypharmacy, which has been defined a number of different ways, 
was here defined as the daily use of 5 or more medications (Hartikainen, Lönnroos, & 
Louhivuori, 2007).  We defined “signs of apparent trauma” as ecchymosis, lacerations, 
abrasions, bony deformities, and other similar abnormalities. We defined “evidence of 
investigation into cause of fall” as an attempt to explain the circumstances precipitating 
the fall as noted in the HPI, in a case management or physical therapy consult note, or 
elsewhere in the patient’s medical record. “Evidence of effort to prevent future falls” was 
defined as explicit instruction provided by the treating clinician as seen in the clinician’s 
note, or as an attachment provided to the patient upon discharge which was noted in the 
clinician’s record. We defined an adverse event as “an injury (a pathologic alteration in 
condition) that resulted from medical intervention and not from natural progression of the 
underlying condition”, previously defined in Sullivan et al., 2007 (Sullivan, et al., 2007). 
 All vitals and laboratory reference ranges were taken from the laboratory and 
hospital standard reference ranges, with the exception of certain vital signs, in which the 
 16 
 
most clinically relevant ranges were used, and the upper limit of the random blood 
glucose measurement based on the latest ADA guidelines (2013). 
 Diagnostic imaging was labeled abnormal only for acute abnormalities or new 
findings. Urinalysis was labeled abnormal for evidence of infection, evidence of trauma, 
or other gross abnormalities. 
 
Study data were collected and managed using REDCap electronic data capture 
tools (Harris, et al., 2009).  REDCap (Research Electronic Data Capture) is a secure, 
web-based application designed to support data capture for research studies, providing 1) 
an intuitive interface for validated data entry; 2) audit trails for tracking data 
manipulation and export procedures; 3) automated export procedures for seamless data 
downloads to common statistical packages; and 4) procedures for importing data from 
external sources. 
 To establish reliability, a random sample of 5% of charts was reabstracted.  The 
Kappa value was 0.84 (95% confidence interval [CI], 0.67-1.00) for the most subjective 
aspect of the instrument (e.g. signs of apparent trauma and cause of fall). 
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RESULTS 
 
 A total of 450 elderly ED patients were identified after randomizing a list of all 
eligible patients, of which 350 were included in the final analysis.  Reasons for excluding 
patients after identification included improper identification or use of ICD-9 code, 
improper documentation of patients transferred from other hospitals, repeat visits for the 
same fall in which no new events had occurred, no mention of a fall when reviewing 
documentation, and one chart we could not examine due to legal reasons. 
 
Characteristics of Elderly Fallers and Falls 
 Our cohort was 35.4% male and 64.6% female, which is a similar distribution to 
previous elderly fall studies.  The mean age of these patients was 80.1 ± 8.8.  Most 
patients were “community-dwelling,” (living at home) at the time of their fall (298 
[85.1%]).  Among the 43 patients who presented from an assisted living facility, 29 
(67.4%) lived at an independent living facility and 14 (32.6%) lived at a nursing home.  
Residents of an independent living facility depend more on the community support of 
their senior community and usually do not require assistance with their daily activities.  
283 (80.9%) of elderly fallers reported that they drank no alcohol on a typical day; while 
2 males admitted that they regularly drank 5 or more alcoholic drinks and 6 females 
admitted they drank more than 4 alcoholic drinks, which is considered binge drinking for 
men and women, respectively, by the Centers for Disease Control (CDC).  The average 
patient was a white female with a high school education or less, spoke English, was 
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currently married, lived in her own home with at least one relative, and had Medicare as 
her primary insurance. 
Table 1. Demographics of elderly fallers 
Age, mean ± SD 80.1 ± 8.8 
Sex (male), n (%) 124 (35.4) 
Race/ethnicity, n (%) 
    White 327 (93.4) 
   Black 10 (2.9) 
   Hispanic 10 (2.9) 
   Asian 4 (1.1) 
   Other 1 (0.3) 
Education level, n (%) 
    Completed high school or less 206 (58.9) 
   Completed college or postgraduate 142 (40.6) 
   Not reported 2 (0.6) 
Primary language, n (%) 
    English 320 (91.4) 
   Non-English 20 (5.7) 
Marital status, n (%) 
    Married 132 (37.7) 
   Widowed 111 (31.7) 
   Single 70 (20.0) 
   Divorced 37 (10.6) 
Residence, n (%) 
    Home with relative(s) 182 (52.0) 
   Home alone 116 (33.1) 
   Assisted living 43 (12.3) 
   Skilled rehab facility 5 (1.4) 
   Acute rehab facility 1 (0.3) 
   Homeless 1 (0.3) 
   Not reported 2 (0.6) 
 
 Data for determining the cause of fall was extracted from the “History of Present 
Illness” (HPI) section of the physician note and are presented in Table 2.  The most 
common postulated cause of elderly falls among this cohort was due to environmental 
factors, usually uneven or slippery surfaces.  These falls were caused by circumstances 
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such as an elderly person tripping on the edge of a curb, uneven sidewalk, or household 
liquid spills.  The second most common cause of fall was aging or functional decline.  
These falls were often described as idiopathic losses of balance and possibly losses of 
balance upon standing.  For 20.9% of patients the researchers were not confident that 
they completely understood the circumstances leading up to the fall based on the 
description given in the note; this cause of fall was marked unclear. 
 
Contributing factors 
 The factors listed in Table 3 may have contributed to the patients’ falls and are all 
factors that are associated with elderly fallers; however this does not necessarily imply a 
causal relationship.  Alcohol abuse was very rare occurring in only 2.3% of patients; 
however this number was self-reported and may not have been asked of every patient by 
the physician.  The use of select cardiovascular medications (digoxin, type 1a anti-
arrhythmics and diuretics) was the most prevalent extrinsic contributing factor (77.1%), 
followed by polypharmacy (71.7%).  Balance (31.4%) followed very closely by gait 
(30.9%) abnormalities were the most common intrinsic contributing factors, which is 
significant because only 37.4% and 36.6% of patients were screened for these 
abnormalities, respectively, and a great majority of those screened were abnormal.   
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Table 2. Cause of fall n (%)
a,b
 
Unclear 73 (20.9) 
Aging/functional decline 103 (29.4) 
     Poor balance 81 (78.6) 
     Weakness 26 (25.2) 
     Vision problems 2 (1.9) 
Environment 163 (46.6) 
     Uneven or slippery surfaces 99 (60.7) 
     Objects in pathway 19 (11.7) 
     Loose rugs 15 (9.2) 
     Steep stairs 13 (8.0) 
     Inappropriate furniture 7 (4.3) 
     Poor lighting 7 (4.3) 
     Lack of handrails 5 (3.1) 
     Sports/occupation 5 (3.1) 
Foot and footwear problems 5 (1.4) 
Elder abuse 0 (0.0) 
Syncope and pre-syncope 19 (5.4) 
     Orthostatic hypotension 11 (57.9) 
     Cardiac arrhythmias 5 (26.3) 
     Autonomic instability 1 (5.3) 
Delirium 9 (2.6) 
     Ethanol intoxication 5 (55.6) 
     Medication 3 (33.3) 
     Infection 1 (11.1) 
Other medical problems 12 (3.4) 
     Dementia 6 (50.0) 
     Stroke and prior stroke(s) 2 (16.7) 
     Parkinson's disease 2 (16.7) 
     Degenerative disease affecting 
gait 1 (8.3) 
     Seizure disorder 1 (8.3) 
a
  Category percentages total to more than 100 
because many elderly falls were due to a 
combination of factors 
b
  Subcategory percentages are calculated from 
the respective category total 
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Table 3.  Contributing factors   
    Charlson Comorbidity Index, mean ± SD 7.6 ± 2.9 
    Impaired cognition, n (%)* 
        GCS <15 34 (10.0) 
       Not oriented to person, place, and/or 
time 19 (6.0) 
    Alcohol abuse, n (%) 8 (2.3) 
    Falls within the past 3 months, n (%) 
       One 52 (14.9) 
      Two or more 34 (9.7) 
    Polypharmacy, n (%) 251 (71.7) 
    Hazardous medications (any), n (%) 
        Psychotropic/antidepressant 175 (50.0) 
       Diabetic medication 55 (15.7) 
       NSAID 85 (24.3) 
       CVS drug 270 (77.1) 
       Antiepileptic/anticonvulsant 63 (18.0) 
       Anticoagulant 122 (34.9) 
    Visual acuity checked in past year, n (%) 144 (41.1) 
    Vitamin D, n (%) 43 (12.3) 
    Calcium, n (%) 20 (5.7) 
    Both, n (%) 84 (24.0)     
 
Normal 
 
Abnormal 
 
Total 
Gait, n (%) 20 (5.7) 
 
108 (30.9) 
 
128 (36.6) 
Posture, n (%) 26 (7.4) 
 
100 (28.6) 
 
126 (36.0) 
Balance, n (%) 21 (6.0) 
 
110 (31.4) 
 
131 (37.4) 
Foot problems, n (%) 4 (1.1) 
 
17 (4.9) 
 
21 (6.0) 
Independent with ADLs, n (%) 137 (39.1) 
 
51 (14.6) 
 
188 (53.7) 
Independent with IADLs, n (%) 91 (26.0)  93 (26.6)  184 (52.6) 
*339 patients had a recorded GCS, orientation data was recorded on 312 patients 
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Table 4.  Vital signs and presenting features     
 
Normal 
 
Abnormal 
 
Total 
 
n (%) 
SBP 298 (85.1) 
 
52 (14.9) 
 
350 (100) 
DBP 328 (93.7) 
 
22 (6.3) 
 
350 (100) 
HR 312 (89.1) 
 
38 (10.9) 
 
350 (100) 
Orthostatics 31 (72.1) 
 
12 (27.9) 
 
43 (12.3) 
RR 343 (98.0) 
 
7 (2.0) 
 
350 (100) 
Temperature 348 (99.4) 
 
2 (0.6) 
 
350 (100) 
O2 saturation 325 (92.9) 
 
25 (7.1) 
 
350 (100) 
Muscle weakness 152 (90.5) 
 
16 (9.5) 
 
168 (48.0) 
Assistance needed to get up 8 (61.5) 
 
5 (38.5) 
 
13 (3.7) 
Signs of apparent trauma 140 (40.0)  210 (60.0)  350 (100) 
 
Vital signs 
 Basic vital signs (BP, HR, RR, temperature, O2 sat) were taken with 100% 
adherence, while muscle weakness, orthostatic vital signs, and assistance needed to get 
up were assessed on <50% of patients.  Signs of apparent trauma were available on all 
patients based on the physician’s recorded physical exam.  Apparent trauma is defined 
earlier in this paper. 
 
ED Evaluation 
The diagnostic laboratory and radiologic studies’ results which were performed 
while the patient was still in the care of the ED are summed up in tables 5 and 6.  Basic 
chemistries and select hematology were the most commonly performed laboratory tests 
and although they were performed on an identical number of patients (199 [56.9%]), the 
overlap on which patients these labs were performed on is not 100%.  The most common 
laboratory abnormality was hemoglobin, followed by chloride.  Thyroid panels, 
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creatinine-kinase MB, and toxicology screens were run on a very small minority of 
patients (<5%).  The most common type of diagnostic imaging was X-ray, while a very 
small minority of patients required an MRI in the ED setting (5 [1.4%]). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5.  Labs performed in the ED     
 
Normal Abnormal Total 
 
n (%*) 
Basic chemistries 
      Na 162 (81.4) 37 (18.6) 199 (56.9) 
   K 163 (81.4) 38 (18.6) 199 (56.9) 
   Cl 129 (64.8) 70 (35.2) 199 (56.9) 
   Ca 184 (92.5) 9 (4.5) 199 (56.9) 
   HCO3 169 (84.9) 30 (15.1) 199 (56.9) 
   BUN 147 (73.9) 52 (26.1) 199 (56.9) 
   GFR 139 (69.8) 60 (30.2) 199 (56.9) 
Blood glucose 185 (93.0) 14 (7.0) 199 (56.9) 
Select Hematology 
      Hb 113 (56.8) 86 (43.2) 199 (56.9) 
   Platelet count 170 (85.4) 29 (14.6) 199 (56.9) 
Select cardiac markers 
      Creatinine-kinase MB 12 (80.0) 3 (20.0) 15 (4.3) 
   Troponin 81 (96.4) 3 (3.6) 84 (24.0) 
Thyroid panel 3 (75.0) 1 (25.0) 4 (1.1) 
Urinalysis 78 (69.6) 34(30.4) 112 (32.0) 
Toxicology screen 8 (50.0) 8 (50.0) 16 (4.6) 
*normal and abnormal percentages are calculated from the 
total number of tests done 
 24 
 
Table 6.  Radiologic diagnostic imaging in the ED 
 
Normal Abnormal Total 
 
n (%*) 
ECG 114 (91.2) 11 (8.8) 125 (35.7) 
X-ray 156 (56.7) 119 (43.3) 275 (78.6) 
CT 117 (63.6) 67 (36.4) 184 (52.6) 
   Head CT 127 (73.8) 45 (26.2) 172 (49.1) 
      Soft tissue abnormality 25 (55.6) 
       Non-cranium fracture 15 (33.3) 
       Subarachnoid hemorrhage 6 (13.3) 
       Subdural hemorrhage 5 (11.1) 
       Cerebral hemorrhage 1 (2.2) 
       Cerebral contusion 1 (2.2) 
       Other 
 
2 (4.4) 
 MRI 4 (80.0) 1 (20.0) 5 (1.4) 
*normal and abnormal percentages are calculated from the 
total number of tests done 
 
Evaluation in the post-ED setting 
 The values in tables 7 and 8 represent the diagnostic tests the patient received in 
the ED and after leaving the ED.  If these tests were initially performed in the ED and 
subsequently repeated outside of the ED they were not included.  Most notable is that 
thyroid panels and MRIs were ordered more often after the patient was discharged from 
the ED than within it (3.7% vs. 1.1%, and 3.4% vs 1.4% respectively). 
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Table 7.  Labs performed post-ED, N=350        
 
ED Observation Hospital 
PCP 
office 
Total 
post-ED 
 
n (%) 
Basic chemistries 
        Na 199 (56.9) 12 (3.4) 4 (1.1) 1 (0.3) 17 (4.9) 
   K 199 (56.9) 12 (3.4) 4 (1.1) 1 (0.3) 17 (4.9) 
   Cl 199 (56.9) 11 (3.1) 5 (1.4) 1 (0.3) 17 (4.9) 
   Ca 199 (56.9) 9 (2.6) 6 (1.7) 1 (0.3) 16 (4.6) 
   HCO3 199 (56.9) 13 (3.7) 3 (0.9) 1 (0.3) 17 (4.9) 
   BUN 199 (56.9) 12 (3.4) 4 (1.1) 1 (0.3) 17 (4.9) 
   GFR 199 (56.9) 12 (3.4) 4 (1.1) 1 (0.3) 17 (4.9) 
Blood glucose 199 (56.9) 10 (2.9) 4 (1.1) 1 (0.3) 15 (4.3) 
Select Hematology 
        Hb 199 (56.9) 12 (3.4) 4 (1.1) 1 (0.3) 17 (4.9) 
   Platelet count 199 (56.9) 11 (3.1) 4 (1.1) 1 (0.3) 16 (4.6) 
Select cardiac 
markers 
        Creatinine-kinase 
MB 15 (4.3) 0 (0) 0 (0) 0 (0) 0 (0) 
   Troponin 84 (24.0) 0 (0) 8 (2.3) 0 (0) 8 (2.3) 
Thyroid panel 4 (1.1) 1 (0.3) 10 (2.9) 2 (0.6) 13 (3.7) 
Urinalysis 112 (32.0) 15 (4.3) 15 (4.3 0 (0) 30 (8.6) 
Toxicology screen 16 (4.6) 1 (0.3) 7 (2.0) 0 (0) 8 (2.3) 
 
Table 8.  Radiologic diagnostic imaging post-ED    
 
ED Observation Hospital PCP office Total post-ED 
 
n (%) 
ECG 125 (35.7) 8 (2.3) 18 (5.1) 0 (0) 26 (7.4) 
X-ray 275 (78.6) 2 (0.6) 0 (0) 2 (0.6) 4 (1.1) 
CT 184 (52.6) 3 (0.9) 3 (0.9) 1 (0.3) 7 (2.0) 
MRI 5 (1.4) 7 (2.0) 4 (1.1) 1 (0.3) 12 (3.4) 
 
Disposition 
 Patients were most commonly discharged from the ED and from the ED 
observation unit to their place of pre-admission residence, and were discharged there in 
very similar proportions.  Nearly one-third of elderly patients who fell were ultimately 
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admitted to the hospital, either directly from the ED or after a brief stay in observation.  
Patients who were determined to require hospital admission were subsequently 
discharged to a skilled rehab facility more often than anywhere else. 
Table 9.  Dispositions   
 
n (%) 
From ED (n = 350) 
    Discharge to place of pre-admission residence 195 (55.7) 
   Transfer to hospital 87 (24.9) 
   Transfer to observation 64 (18.3) 
   Discharge to (new) nursing home 4 (1.1) 
   Death in ED 0 (0) 
From ED observation (n = 60) 
    Discharge to place of preadmission residence 35 (58.3) 
   Transfer to hospital 25 (41.7) 
   Discharge to (new) nursing home 0 (0) 
   Skilled rehab facility 0 (0) 
   Institutionalization 0 (0) 
From hospital (n = 119) 
    Skilled rehab facility 70 (58.8) 
   Discharge to place of preadmission residence 47 (39.5) 
   Discharge to (new) nursing home 1 (0.8) 
   Institutionalization 1 (0.8) 
 
Adverse events 
 56.0% of the patients included in this study had at least one return ED visit within 
one year of discharge, and 46.0% were hospitalized after their initial visit. While 6.6% of 
patients died within 1 year of their initial visit, the cause of death was not recorded and 
therefore not necessarily directly related to their previous fall. 
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Table 10.  Adverse events within 1 year of discharge 
 
n* (%) mean ± SD 
 ED revisits 196 (56.0) 2.4 ± 1.9 
 Subsequent hospitalizations 161 (46.0) 2.0 ± 1.4 
 Subsequent falls 111 (31.7) 2.3 ± 2.1 
 Death 23 (6.6) 
  Other 36 (10.3) 
  *n represents the number of patients, not the number of events 
 
Mechanical Falls 
We hypothesized that the evaluation of patients may vary according to how the 
fall is described by the physician in their documentation.  In order to do this we compared 
whether sodium or hemoglobin levels were checked and whether an X-ray was done on 
fall descriptors, these being the 2 most common laboratory values and the most common 
diagnostic imaging study.  We then compared whether they were flagged for an adverse 
event (while in the hospital, ED revisits, subsequent hospitalizations, subsequent falls, or 
death within 1 year), and whether they were rehospitalized within 1 year.  Sodium and 
hemoglobin were less likely to be checked (44.7% vs. 61.7%) if the fall was labeled only 
a slip or trip when compared to the rate for all patients, and was much more likely to be 
checked (75.5% vs 44.7%) if the fall was not called a slip/trip or a mechanical fall.  X-
rays were slightly more likely to be checked (84.8% vs 79.7%) if the fall was labeled 
only a mechanical fall than for all patients, and was much less likely (73.4%) if it was not 
called a slip/trip or a mechanical fall.  Patients were flagged for adverse events in nearly 
equal amounts regardless of fall description, while falls labelled a slip or trip had nearly 
half as many repeat hospitalizations than falls in which neither descriptor was used 
(21.1% vs 40.4%). 
  
 
2
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Table 11.  Workup and outcomes based on fall description         
 
Na 
 
Hb 
 
X-ray 
 
Adverse event 
flag 
 
Rehospitalized 
 
Total 
 
n (%) 
 
n (%) 
 
n (%) 
 
n (%) 
 
n (%) 
 
n (%) 
MF, s/t 66 (52.4)   66 (52.4)   102 (81.0)   77 (61.1)   36 (28.6)   126 (36.0) 
MF only 62 (67.4) 
 
62 (67.4) 
 
78 (84.8) 
 
60 (65.2) 
 
37 (40.2) 
 
92 (26.3) 
s/t only 17 (44.7) 
 
17 (44.7) 
 
30 (78.9) 
 
23 (60.5) 
 
8 (21.1) 
 
38 (10.9) 
Neither 71 (75.5) 
 
71 (75.5) 
 
69 (73.4) 
 
66 (70.2) 
 
38 (40.4) 
 
94 (26.9) 
All patients 216 (61.7)   216 (61.7)   279 (79.7)   226 (64.6)   119 (34.0)   350 (100) 
MF = fall described as mechanical fall; s/t = fall described as a slip, trip, or some variant; Neither = the fall was never 
described as a mechanical fall or slip/trip in any section of the physician's note 
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DISCUSSION 
 The adherence to suggested guidelines for the assessment of elderly fallers was 
low in this study, which may have been due to a variety of factors.  One-fifth of fall 
circumstances were inadequately described and other fall circumstances seemed to be 
inadequately explored diagnostically in the ED, whether it was by evaluations of muscle 
strength, gait, and balance or laboratory screening and diagnostic imaging.  While 
guidelines do exist, they may be incomplete or inappropriate for an emergency setting.  
Geriatric patients often require different care and different considerations than the 
younger adult population, and a comprehensive guide for the care of elderly fallers in the 
emergency room would be a very useful tool. 
 The most common cause of falls was environmental factors, in a frequency 
remarkably similar to that reported in a seminal study by Tinetti et al. on elderly falls 
(46.6% vs 44%) (Tinetti, Speechley, & Ginter, 1988), and similar to a more recent 
Australian study (46.6% vs 42.7%) (Bell, Talbot-Stern, & Hennessy, 2000) however, the 
remaining categories of falls in this study and Tinetti et al. are not comparable.  While 
more falls were attributed to environmental factors than any other cause, there was often 
a combination of causes.  For instance, an elderly person may have fallen due to an 
uneven sidewalk as well as underlying poor balance so that they were unable to recover 
from an initial stumble.  However, the third most common response was an unclear 
description of the cause of the fall.  This represents a large opportunity for improvement 
in gathering information on the patient, which may help to inform preventative measures 
for the patient upon discharge. 
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Elderly fallers present to the ED for falls with many different causes, and the 
patients themselves have a myriad of factors predisposing them to falls.  While data on 
medications collected from a retrospective chart review can be expected to be very 
accurate, some of the other data is only available anecdotally.  Unsurprisingly then, 
polypharmacy and patients treated with psychotropic medication were the two most 
common contributing factors.  This conforms well with previous studies which have 
found that psychotropic medication more than other classes of medication are associated 
with an increased risk for falls (Hartikainen, Lönnroos, & Louhivuori, 2007), and so it 
should be expected to be the most common type of medication among these elderly 
fallers.  Another study examining the characteristics of elderly fallers found 
polypharmacy to be the most common characteristic, which is also true of this cohort 
(Paniagua, Malphurs, & Phelan, 2006).  Previous falls, which have been shown to be a 
very good predictor of future falls, might only be reported if they are injurious falls 
requiring treatment.  If they are non-injurious, or if the individual did not seek treatment 
for a previous fall, the patient may neglect to mention any previous falls for a number of 
reasons.  If the patient is aware of the concern their physician has for previous falls, they 
may intentionally omit this history for fear of losing independence by their physician 
recommending a transition to a type of residence which can provide a higher level of 
care.  Equally likely the elderly faller may simply not remember previous falls due to 
declining memory or because their previous fall simply did not have a serious impact.  
Lastly, the physician may neglect to ask about a recent history of falling due to lack of 
awareness of the morbidity and mortality associated with elderly falls, or because 
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management of the patient’s current injuries and the circumstances directly preceding this 
fall were more pertinent.  Our results are not directly comparable to previous studies 
which follow the recommendation of inquiring about fall history in the previous 12 
months, a statistic which was not available to us. 
 Visual acuity suffers a similar question of reliability.  Physicians may not be 
aware of the importance of this question as it potentially contributed to the patient’s fall, 
or may put the importance of such a question very low on their list which makes it easy to 
overlook.  An electronic note may not necessarily be in our system for every patient if 
they have regular care with an ophthalmologist or optometrist not associated with this 
healthcare system, although this was attempted to be controlled for by only including 
patients who had a PCP within our system, increasing the likelihood that they may 
receive care associated with the Massachusetts Eye and Ear Infirmary (MEEI) located 
within MGH.  The evaluation of visual acuity is meant to screen for patients with 
uncorrected visual impairment, which has been shown across a number of studies to be 
associated with elderly falls (Deandrea, et al., 2010). 
 The assessment of gait and balance abnormalities was low in this patient 
population, and a majority of patients were abnormal when assessed.  The low rate of 
assessment may have been due to two primary factors.  First, due to the nature of pre-
existing conditions or due to the nature of their injuries, as assessment of gait and balance 
may have been inappropriate at the time of their presentation.  Second, among patients 
for whom such an assessment was possible, the physician may have only assessed gait 
and balance or requested a consult for a specialist to do so with the assumption that the 
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results would be abnormal, and therefore would receive the maximum benefit after such 
an assessment was done or a specialist contacted.  Therefore, due to the low rate of 
screening among this population (36.6-37.4%) despite the recommendation of the 
American Geriatric Society (American Geriatrics Society; British Geriatrics Society, 
2010) to do so, and the high probability of selection bias among the patients screened, our 
results likely do not accurately correlate with previous studies, which have shown 
balance and gait abnormalities to be a strong risk factor for falls (Deandrea, et al., 2010; 
Tinetti, Speechley, & Ginter, 1988). 
 Orthostatic vital signs were taken on only 12.3% of patients.  The guideline for 
the prevention of fall in older people by the American Geriatrics Society suggests the 
management of postural hypotension to prevent future falls, and cites multiple RCTs 
which have demonstrated the benefits of managing hypotension on future falls (American 
Geriatrics Society; British Geriatrics Society, 2010).  Hypotension is commonly caused 
by dehydration and medications in the elderly, and considering the presence of electrolyte 
abnormality (18.6-35.2%) was higher than the percentage of fallers evaluated for 
hypotension, more routine screening for hypotension may be indicated. 
 Basic chemistries and pertinent hematology were performed in just over half of 
the patients in the ED.  This number did not rise significantly after the patient was 
discharged from the ED, and represents a poor adherence to suggested diagnostic studies 
(Rubenstein, Robbins, Josephson, Schulman, & Osterweil, 1990).  Considering a 
toxicology screen was performed on just 16 (4.6%) patients when at least 34 patients had 
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a GCS <15 and impaired cognition, diagnostic studies may be ordered in a lower 
frequency than is helpful for elderly fallers. 
 Notable among the diagnostic imaging in the ED are the number of abnormal 
ECGs (11 [3.1%]) compared to the number of falls thought to be due to cardiac 
arrhythmias (5 [1.4%]).  Normal and unchanged ECGs from a previous ECG were all 
considered “normal” ECGs, meaning that the abnormal ECGs represent new or 
previously undiagnosed arrhythmias.  Considering ECGs were only performed on 35.7% 
of patients and the benign nature of ECGs, more widespread testing may be beneficial to 
the recently fallen elderly ED patient.  279 (79.7%) patients had at least one X-ray after 
presenting to the ED for a fall, while only 210 (60%) had signs of apparent trauma.  
Despite a lack of obvious visual evidence, physicians should have a lower threshold to 
order diagnostic imaging on geriatric patients considering risk for significant injury and 
death following falls (Spaniolas, et al., 2010; Velmahos, et al., 2001). 
 It is unsurprising that patients are discharged home in greatest proportion from the 
ED and ED observation unit (55.7% and 58.3% of patients respectively).  When patients 
required a higher level of care and warranted being admitted to the hospital, they were 
also subsequently discharged to a higher level of care than they were receiving before 
falling.  A total of 277 (79.1%) patients were eventually discharged back to their place of 
preadmission residence, which is very encouraging and may represent a lack of 
significant decline in function. 
 However, we must also take into account that although a significant number of 
patients were discharged home, 191 (54.6%) patients revisited the ED at least once within 
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1 year of their discharge.  Among those who did return, they had an average of 2.3 ± 1.9 
revisits with a maximum of 13 revisits in one year.  A similar number of patients were 
rehospitalized (156 [44.6%]); these figures have significant overlap.  An Australian study 
investigated the effects of a comprehensive geriatric assessment on elderly fallers 
discharged home from the ED, including the rate of ED revisits for any reason within 18 
months following discharge.  They found a 54.3% revisit rate which is very similar to our 
revisit rate (56.0%) (Caplan, Williams, Daly, & Abraham, 2004).  Our follow-up time 
period was 12 months instead of 18 months which would be expected to lower the rate, 
although we also included patients not discharged directly home from the ED, which 
would be expected to increase the rate of ED revisit. 
 One particularly under-investigated and poorly defined yet commonly used term 
for falls is the mechanical fall.  While lacking an “official” definition, and not defined or 
investigated in any previous research according to our literature review, a mechanical fall 
is generally considered to be a fall which was not caused by an underlying medical 
condition, and by my interpretation is therefore a diagnosis of exclusion.  However, the 
labeling of a fall as “mechanical” is most often done in the HPI as well as the later 
“Clinical decision making” section of the physician note.  A mechanical fall is 
fundamentally similar to a slip or trip, and we theorized that if the physician used one or 
both of these terms (mechanical fall and/or slip/trip and variants thereof) they may do a 
less thorough investigation, having already ruled out contributing factors to the fall.  
While falls described using the words slip or trip and their variants were less likely to 
have their sodium and hemoglobin levels checked, they were also least likely to be 
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hospitalized in the year following their discharge for this event indicating that their health 
may not have been negatively impacted by less investigation in the ED. 
 
Limitations 
 As with any retrospective chart review, we were limited to the data recorded as 
well as the accuracy of recorded data.  It is possible that some fallers were not identified 
by not being assigned a corresponding ICD-9 code.  The number of previous and 
subsequent falls recorded may have been underreported, but may have also noticeably 
affected the number of patients who were not known to have visual acuity checked in the 
past year.  Alcohol use was not noted to have been explicitly asked of all patients, and 
our results may have differed if it had been asked of all patients.  The rates of subsequent 
ED visits and hospitalizations may not be accurate if the patient received care at facilities 
outside our network, which were also not mentioned in their primary care physician’s 
(PCP) note.  An information bias may have been present; tests and evaluations which are 
performed by the physician may not have been recorded in their true frequency, while 
laboratory and radiology results which are transmitted electronically can be assumed to 
be an accurate measurement of true frequency.  
 
Conclusion 
 In conclusion, a standard workup for elderly fallers should be created based on 
existing guidelines and modified for utility in the ED.  Future research may examine the 
effect of such a workup on disposition data, as well as one-year outcomes such as ED and 
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hospital revisitation, subsequent falls, and deaths within one year.  A history beyond the 
immediate events surrounding the fall should be standard and include history of falling 
(even minor falls), and the basic physical exam would benefit from expanding to include 
an evaluation of gait and balance whenever possible. 
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